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THE MARTIN STAR 

C*ACH time you &ee a Glenn L. Martin Air- 
'*-~*plane sweep its great starred wings across the 
Heavens, you may know that the star is more than 
a mere arbitrary symbol. 

Unmatched engineering, year by year, has raised it 
to the height where it now is recognized as the 
trade-mark of merit - a token of ascendency. 

The Star is a certificate of fine workmanship • a 
pledge of good faith from maker to user that The 
Martin Plane is built on honor, and can be de- 
pended on to measure up to the mo: 
standards. 

Executives who are planning to meet the n 
lems in transportation of the future i 
invited to write to us. 


t exacting 


•- cordially 


THE GLENN L. MARTIN CO. 


CLEVELAND 


L. D. Cawneii 
W. D. MorrAT 
W. 1. Seaman 
Ceokce Newbol 
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The Handley Page Wing 

I n a paper read before the Royal Aeronantieal Society of the 
United Kingdom, Mr. Handley Page finally given to 
the world the results of wind tunnel tests on the mochan- 
ism which has come to be knowa as the Handley Page wing. 

It would seem quite definitely established that by the use 
of sloU in a wing the lift coefficient can be api>reciably in- 
creased. With the later type of slot an R.A.F. 6 section has 
had its lift increased some 50 per cent with the slots open, 
while the lift/drag coefficient of the same wing dropped from 
16.8 to 14.1. For the R.A.F. 15 section an increase of 61 per 
cent in the lift was obtained, but the lift/drag ratio was spoilt 
at high speed angloa. Fnrtlier resolls are expected from the 
effect of a number of slots, but it wonid already seem that the 
experiments are extremely promising. The variation in lift 
obtainable by this system of slots seems to be far greater than 
that possible with variable camber arrangements. Tbe variable 
camber increase of 26 per cent in the maximum lift ia appar- 
ently all that can be expected. 

.Mthough the ineehaaical difficulties of the Handley Page 
wing may be slightly prcaler than those obtained with variable 
camber, the enormous inereaae in lift achieved ia hound to have 
a tremendous value in design and therefore warrants eontinned 
experimentation along Ibis line. 


Reactive Propulsion Again 

T he subject of reactive propulsion has recently received a 
new impetus from the investigations conducted by var- 
ious American, French and Englisli inventors. The 
idea of using the explosive mixture to drive tlie airplane for- 

eranksliaft and projieller. has nnlurally its fa-scinntion in sim- 
plicity and ea.se. However, llie diffieultiea that will be en- 
countered in practice along this line of thought are very great, 
for tho efficiency of the combustible is very low if its speed is 
compared with that of the airplane. 

gether W'itli the combustible, the greater quantity of air at a 
lower speed might give the reactive propulsion system a greoter 
efficiency. However tliat be, it appears as if the subject 

tion before practical fruition can he expected with any sem- 
blance of justificalion, 


Gasoline and Instrument Leads 

I t has recently been suggested that gasoline and lostnuneni 
leads might well bo carried outside the fuselage to the 
pilot'a cockpit in single-engined airplanes, so as to secure 
maximum accessibility, It ia believed that this idea which 
has considerable practical possibilities, originated with Uaj. 
U B. Lent. 


Everything tliat tends to simplify the overhsnliug of the 
power plant is of value to aircraft. At the same time it would 
seem that in some coses the solution would be a clumsy one. 
with botes cut in the fuselage in conspicuous places and un- 
necessary bends and twists introduced in the leads. The value 
of tills method would depend to a considerable extent on the 
merit of each particular design in which it would be incorpora- 
ted. 


Development of Military Aircraft 


I N some recent issues of Aviatiox and Aibcbapt Joobkal 
there appeared some interesting information r^arding tho 
characteristics of the several new classes of war aircraft 
which the Engineering Division of the Air Service U studying 
with a view to their being made ready for production in a war 
emergency. Among the newer types may be mentioned air- 
planes for night pursuit, armored ground pursnit, two-seater 
pursuit, all of which are necessitated by changed conditions of 
aerial warfare. Just as the early observation plonij of 1914 
brought about tlic creation of the fighter or pursnit airplane 

the night bombers and armored ground attack airplanes of 
1920 are mi»' being countered by night pursuit and armored 

It is the old naval battle of lieavy armor and gun fine 
against speed, mobility and Ugbt. specialized armament which 
is being reenacted in (lie air. Just now the position in acrioj 
armament seems in a state of flux. Lessons are clifficnlt to 
draw, mainly because the Great War ended at about the time 
new types of inilUnry aircraft, sucli as heavy bombardment, 
ground attack and night pursuit niacllines, were beginning to 
be employed. Tlicir nsc wns not, however, sufficiently con- 


FoT instance, there is'still much controversy as to whether 
tho day pursuit mncliine should be a single-sentcr or a two- 

nccessarily superior performance with respect to the two- 
scaler, while the defendhrs of the latter empbamze Ihe single- 
seater’s total lack of protection against gun fire from the rear, 
all its guns pointing forward. Another instance, that of the arm- 
ored ground pursuit machine, raises interesting and eontro- 
veraial points. As this type is to be used against heavily 
armored and gunned ground attack mulli-seatere, machine gun 
fire will prove ineffective to do more tlian local damage; the 
ground pursuit machine uiu-st therefore also carry a cannon. 
But the weight of the latter together with that of the armor 
is BO great that tbe fuel supply provides only fur hr. 
flight and it may be questioned whether such a lack of cruising 
radius would not prove a serious handicap in fighting a 
foe who posscMca armored ground stiafeis of conBidorablo 
endurance. It wonid seem that, given the same armor and 
gun fire, mere mobility would avail the armored ground pur- 
suit airplane little if it is limited in its cruimng reiUus. 





426 


AVIATION 


April 4, 1921 


tho still imperfect mctliod* of eommunicstion, might at night 
lead to accidents which would cripple aerial passenger traffic 
for a long period. Of the rrmainine day time about lialf 
would ^ lost in preparations and mainiennneo work. For 
this it is of retiree often possible in use in |»nrf the hours of 
bad weather conditions such ns fog, heavy rain, and snow. 
The unexpected oceurrenre of such weather might however 
interfere with scheilulrd flying time. Consequently, under 
the mmt favorable conditions the valne of can be taken 
s= 0.2. Based on ex|iericnco to date with regnlar aerial 
sert'ice. — to lie sure most imperfect,— there would be obtained 
hardly the half of this figure so thnt with — 0,2 a sub. 
stantial improvement of tlie flying service and its auxiliaries 
is assumed. 

For ease of comparison the round figure of 10 marks is 
assumed as a rata per ton kilometer. (This is about 3</^ to 
3 times the rate for first class ex|iress trains if ono refers to 
rate for the same speed.) From this tliere results 

for airships «. = 5Z. (V =t W) (17) 

and for airjdanea cr = 2L (V a: W) (18) 

The expenditures per hour consist of: (1) the amonnU to 
be written off for the aircraft and its share of the shed and 
for the jiowcr plant with spare parts, (2) the salaries of 
officiais and operating (lersonnel, (3) the wages of laborers, 
helpers and landing parties, (4) tile expenditures for repairs, 
maintenance, insurance, rents, advertising, etc, as well as (5) 
tho cost of fuel. 

If these hourly expenditures are referred on tlie one hand 
to the power V of the aircraft in lip. and on the otlier to the 
weight empty C in tons, there results — 'based on somewhat 
roughly estimated wagis and costs — the figures given in the 
following table L 



unaffected by the weight of crow and fuel. Consequently, the 
cargo corresponds to what remains after the useful load has 
been diminished by the weights of fuel, officers, crow, rcsserve 
parts, stores and ballast. Plainly, with the same expenses for 
stations and their personnel that aircraft will be the more 
economical which has to make the .siiiatlcst number of landings 
to take on fuel, or, in other words, the ono with the relatively 
greater radius of action. On the otlier hand tlic economic 
eoedicient grows directly with the paying cargo. Therefore, 
tlie maximum in any co-so is reached if the weight of the fuel 
supply .B is equal to the caigo Z. Therefore if 

t? =L + 13 + T (23) 

in which T Is the total weight of tho officers, crew, reserve 
parts, provisions and Imllast, and 
£, = B 

then Aru.i4(9 — D 

In this the following assumptions ej 
T (in kilograms). 


(24) 

(25) 

1 he made for the weight 




= (I60i — 80 + o.iN + o.oig)5 

1000 

And finally 




1. ^ O.ON 
at — 0.4iV + 2G 
0 assumptions (19 & 20) the 


r for airplanes o>t = — — — 


(22) 


A.4V + 2G 

Korc; More generally — depeudent on the length of journey 
and rate. 

e. *= (0.18 4 1.44Z) N + 4G (19-a) 

and or = (0.16 + 1.20^) V + 2G (20-a) 

(r±IP) 

(21-a) 


and ti>* = — (22-a) 

(0.16 + X.20^)N + 20 

It ia to be noted that for comparison, the paying load L 
must be brought into proper relution to the useful load Q, 
Otherwise a shifting of the ecouoroie coefficient in favor of 
one or the other type of aircraft will occur because of the 
arbitrary distribution of the disposable weights. From equa- 
tions 21 and 22 there may be obtained, to begin with, the 
maximum economic coefficient for that aircraft which needs no 
fuel and no operating personnel, or carries only a very small 
quantity of I'uol for the jourucy. At present, development 
has not reached such a point (hut the useful load remains 


0.91V + 4G 
(30) 

— (160i — 80 + 0.L.V + 0.010 ] TT> 


( 22 -a) 

: 


: Considered n 

(29-0) 

(20V / + O.lf + 160i + 0.2N)](r d: W) ■ 

1000 

2[(0,1S + .+ 4G] 

(30-a) 

1 

(leoi — 80 + o.liv + o.oi9)](r *iF) 


New Tailspin Record 

Declaring thnt his airplane made a total of twenty-eight 
revolutions in one minute and fifteen seconds in dropping from 
an altitude of 8,600 feet to 800 feet, Geoige W. Haideman, 
former Air Service aviator claims he has broken the world’s 
tail spin record. The flight in which <the drop oeeurred was 
made over Lakeland, Florida, The official tail spin record is 
7,000 feet. 


The Handley Page Wing * 

By F. Handley Page 


The present psi*er is a record of experimenlal work eari-ied 
out willi fl view to overcoming tlie phenomenon of ‘'burbling”. 
As is well known, tlie total pressure on nn aerofoil is tlie sum 
of the positive pressure on the underside and the negative 
snetion on the upper. If this negative suction can be made 
to increa.se proifTes.sive1y with ineresstng angle of incidence 
to angles greater than heretofore, the maximum value of the 
aerofoil lift eoelheient will be inercaesd. The eiteet of such 
nn increase on airjilano design depends upon the magnitude 
of the increase nml the extra structure weight of the device 
neeessar>' to obtain it. The present method which is now 
described ha.s been evolved from experimental data, and nn 
outline of the results is given Ih-Iow, 

In a paper which I read before the Royal Aeronautical 
Society in April, 1911- -ten years ago — I attempted an anal- 
vsis of tile somewhat meagre results then available on the 
pressures on plane and. curved surfaces mcn-ing through tlie 
air. The effect now known as “burbling" was referred to as 
follows: 


“To obtain n Inw giving the normal pressure on a plane ss 
a continuous function of the angle of incidence of the im- 
pinging aw from 0 to 90 is impossible owing to the two 
distinct forms of Row thnt occur on the back of the plane. 
From the horirontal position of the plane up to an angle 
varying in magnitude from 10 deg. to 50 deg. depending on 
the aspect radio, shape and curvature of tho plane, the air 
hugs the haek of the (ilane, the snetion due to the rushing air 
ia felt direetly on the back of the plane, and the pressure 
increases continuously as some function of the angle. At 
angles grenler than this critical value the air lenves the hack 
of the plane, a ‘dead’ air region is formed there, and any 
reduced pressure or suction on the plane back tending to 
inerciiae the total ‘lift’ is then solely duo to the drag of the 
•live' air stream at the edges of this ‘dead’ air region.” 

A further reference was made later on in the paper: 

"The critical angle at which the ‘live’ air leaves the plane 
haek is reached earlier in the ease of planes of high aspect 
ratio, ami the latter accordingly do not have such higli 
maxiimiiu values as the planes of lower aspect ratio. 

“With planes of high aspect ratio there ia not the same 
facility for Ihe ‘feeding in' of fresh air at the plane sides to 
act as'n link between the plane and flive stream’, and therefore 
the ‘live stream’ lenves the plane back at nn earlier stage than 
in Ihe ease of the plane of lower aspect radio.” 

In Fig. 1 is the set of curves reproduced from the 1911 
paper, showing the pressure on aerofoil as a function of the 
angle of incidence. It will be observed that the square aero- 
foil marked P. i: 1 continues lifting nntil 40 deg,, whereas 
the nerofoil of s.spect ratio 6.25: I (marked L.6.25 :l) “bur- 
bles" between 10 deg. and 15 deg. If, then, it were possible 
to convert the high aspee-t ratio aerofoil into a scries of square 
ones and maintain the same conditions as in a square plane, 
higiier maximum lift coefficients should he obtained. 

Fig. 2 is an nerofoil of aspect ratio 6^(1 converted into 
six square planes by five slots, each parallel to the chord of 
the plane. With the riots open the total “lift” on the plane 
was slightly increased and the “burble" took place at 14 deg, 
instead of 13 deg. (see Fig 3). 

Imjiroved results were later obtained with this form ox 
slot, Hut this lino of investigation was abandoned in favor 
of a trtmsverae slot (see Fig. 4). which was tested on an 
aerofoil of R.A.F. 18 section (see Fig. S). The shape of the 
slot, the width of the two openings and tho position of the 
forward small aerofoil, and many other detaila, were found 
to have a verv marked effect upon the results. 

Fig 6 shows some earlv type slots of a R.A.F. 6 section, 
and Fig. 7 the results obtained. The lift coefficient increases 
nhoiit 25 )ier cent with the slot opened. Further developments 
are shown in Fig. 8, where a simple single slot is formed 
bv the swivelling front edge on aerofoil No. 32, which was 

1 lOfl Royal Aeronsotical Boelety. 


nTiprox'mately of R.A.F. 6 erosa-section. This aerofoil was 
tested nt tlie Nntioniil Physical Laboratory at a speed of 80 
ft per second, and the results are shown in Figs. 9 and 10. 
'riie ninximum lift ooeffieient of the plane with the slot closed 
was .63.3 ami with the slot open .943. an increase of 50 per 
cent. The maximum value of the lifVdrag coefficient was 
16 6 and 14.1 respectively. 

These results have also been plotted in Fig. 10, on curves 
showing Ihe relation between speed and horse-power per lb. 
weight, according to the method described in a paper which 
1 read before the Aeronautical Society in March, 1917. 
1 

Speed ia plotted as , and horse-power per lb. weight os 

Vify 

Kx 

. With the slot open there ia a reductien in land- 

A'yv/Ni/ 

ing speed of about 20 per cent, and with the slot closed jirae- 
tieally all the advantages of the ordinary section. 

Sinuiar Resutu ailh Varioua Avrofoth 


So far the tests described have been on one particular kind 
of section, and further experimental work has lieen carried 
out ahowing that similar results may be obtained with any 
type of section, both on what may be termed a ‘Oiigh speed” 
section, sneh as R.A.F. 16, or a "high lift” section, such as 
R.A.F. 19. Pig, 11 shows the R.A.F. 16 section— 51a and 

5Ib t)ie section with the slot closed and the underside gap 

filled up being with a R.A.F. 15. There is a alighi difference 
between tho two, 61a having the leading edge of tlic aft main 
aerofoil with a slight Phillijis entry-, whereas 51h has the 
leading edge of the aft aerofoil on the chord line. The results 
are plotted in Fig. 12, allowing a slight improvement in lift 
in favor of 51b. A eomjiarison between the R.A F. 15 and 
this section with the slots open is also given on '.he curves. 
The mnximum lift coefficient is increased from .52 to .84, an 
increase of 61 per cent, and the lifl/dxag ratio ia liighcr with 
the slot open at all angles above 12 deg. 

The same general tvpe of results were obtained with a 
thick section, such ns R.A.F. 19. a section of which is shown 
in Fig. 13 with and without the slot, this nerofoil being 
44 As, however, the R„\.F. 19 is a section of a small Uf6/ 
drag ratio, Ihe r^ults of ihe single slot have not been in- 
cluded in Ihis paper. 

An investigation of pressure distribution on the mam and 
auxiliary aerofoils formed bv the slot sliowed thst the results 
Ohuined were of the same character as in nn ordinary aero- 
foil, and that “bnrbling” would take place on the small 
auxiliary aerofoil when it was at ita critical angle, j^t as an 
ordinary aerofoil would do without a slot. It is evident that 
this can be os'ercome by furtlier riots extending throughout 
the plane, and a series of experiments was accordingly carried 
out with various section, to determine the lift that would he 
ohtainrf with a mnltiplieity of slots. In Figs. 14, 15 and 16 
the R.A.F. 19 is shown with two, three and seven iilots, and a 
series of experiments was conducted with each number of 
slots from one to seven. , t,--.. 

'The results are plotted in Figs. 17, 18 and 19. with ^ 
slots the lift coefficient reaches the abnormal vriue of l.M 
at an angle of 45 deg., and in eomparUon the eurv.? of R.A.r . 
16. which ia also plotted on Fig. 17, looke almost miciwopie. 
At the angle of inclination of 46 deg. at which this large 
value of lift coefficient is oblaincd, the tangent of tho trailing 
edge of the aerofoil is practically vertical, sliowng that the 
air ia being deflected through the maximum an^e jiossible and 
is leaving the plane practically in a vertical diroition. Fig. 
19 shows the lift/drag plotted against lift coef^ient, and i igs. 
)9 the horsc-powcr per lb- weight agamat spe«.^ 

These tests indicate that witl 
and increase in lift coefficient ei 
times the norroal value without ihe slot. 
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Mounting of Cameras in Airplanes 

By Robert W. Elton 
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The U. S. G. A. X. Ground Attack Airplane 
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ful^p 

TW b ot vimir, nrpv|>( ou lb* forrird amorvd 

liMtiMM, iwuamter mwB M i X inn wyinir fn>m thp mitxiniaiii 
lo a kiiafa at Iha tall. 

Cttr 

The riuiaata <«naiala of a taiiimalod apron' V atnit iimlar 
aarh ikarrile, hrarad by a atral tohr nmnincr from Iha a^la to 
tba tan tar of lb* bottom of thr amtorad bcMiy. Earh nnit 
tarriaa two whaala. Tha wawbt of tha two anita aomplalo la 
36 S lb., and tha total waicbt of tha airplane u|>oii a'liith tlia 
loadine la baaed ta P $20 1 b. 

Power PtmnI 

Enirinaa. 2 l^berty. 12 , each of 435 hp.. at lAPO r.p.m.. 
Delao leiiitian. Zenith carburetor, drive diraet, 4 -hlnd(Hl apacial 
propellare. Tha radiator in the noaa of ench aneina nnceUe ta 
an Ensrinearinff Diviaion tyj>e with shutters. There I* a abort 
e.vhaust pipe for eaeh cj'Iinder. 




Empty fine, water) 
tfaafol I^d 



f .Armament . . 


tKe^. equipment 
Jliscellaneous 

Total wei|rtit fulty loaded 

Power loadinet 

Winff loading 


7532 lb. 


015 Ih. 
Oil Ih. 
5tn lb. 
D.3.3 tb. 


fW lb. 2208 lb. 


11.2 1b, /hp. 
O.G 1h.,'sq. ft. 



LanditiEt speed 50 m.p.h.. Minimum speed 6.3.0 m.p.h. tat 
aea level). 


Reserve Officcra’ Training Corps 

The Reseri'e Offieera* Tmininsr Corpa wa.s flist ortranired in 
1016 and since then the varioiut Arms of the Sers-ioe Itave es- 
tabliahed nniU at iiiiportnnt colletrcs and nniversities thronirh' 
out the eonnlrs*. The Air Sorviee. heinc the newest eunihntant 
Amt. was last to Iteeomr estnhljshetl for it was not mpil Xo- 
vemher, lO-JO. that the Air Seiwiee R.O.T.r, mils were or- 
ganized. 

A larffe mtinbor of leatling eollcges and itiiivereilies of the 
eonntry made appUealion tor the Air Serviee I'liits and the 
final reeftmiiieuHr'ions were ntnde with llie folUAviJUi etinsid. 
emtion in vieo-: (ni Sueeeas of other R.O.T.f. fnits already 
established at these nniveraities. (li) General altitude nf the 
institution, (e) Ex]iericmv with Selinols of Militnrs- Aero- 
nautics dnrina the World War. fd> Techni<*al <inn!iftcatiotis 
of inst itutiuus with particular reference lo Aeronautical En- 
gineering. 

Six units are now estaljlislied and opemiiiig sucoessfully 
with an Air Service ciffieer in charge of the unit. These are: 

Te.sas Agricultural and Meelianical College. College Stotion, 
Tesaa, Jfajor C. W. Ruasell: MaaKacbosetU Institute of Tech- 
nology, Canihndge, Afaaa.. Captain Wm, B. Wright ; Cieorgia 
Scbwl^of Technology, Atlanta, Oa., Captain L. E. Ooodier. 
Jr.; University of Illinois, Urbaua, III., Capi. John G. White- 
side*: Tnivereity of California, Berkeley, Ca!„ Major W. A- 
9bbgrtqan ; 'University of Washington, Settle, Wash,, Major 
H. C. K. MohJenberg. 

These are the pioneer units to make the way for more units 


f] be rstahlUltod diirng tl 


e of tl 


t fs* 


A brief «umnMin' 

T C. ia as folhtws : 

Students cnmlling in an R.O.T.C. Unit when they enter u 
inslitulion wlien* a unit is established, mmll for two ycar^ 
Imsic course which eoui|<ris4>s thnv hours ptT week for two 
years. At tlio end of this time, they having Bucceasfully ecqr* 
plclecl this two years’ l>asie iustrueVion. they may attend a 
luisie training ramp of six weeks' duration which, in the east 
ol the Air Serviee. is W'itli an Infantry Unit. SiudentK whs 
tiave ei*rop1ete.l the first .'wo years’ Imsie course may enisdl tm 
two ;;enn.’ lulvanecsl instrcetioii. j\t the end of the fiig 
years' advani’ed iuslmetion a eompulsory (raining camp of dt 
weeks’ dnmiion U eoiidiieted. In the case of the Air Servisi 
this camp u ill uimally It condiielod at the Air Service Obserra- 
tion School. F«>st Kield, Port Sill, Okla., where stndents will 
m*eiv<' pntetieni instruction in the air and on the ground ia 
.\erinl OhM-iwalioti and general militar)- subjects. At the end 
of the Senior year students wlio have sueeessfoJIy complete 
The Advrueed Course may he eommissioued os second lieutsn* 
nnt« ill ‘lie Ri-serve Corps; and in the Air Serviee. pnividml tlu 
uc'C^san* nppmprintiona are nvailalde. these Reserve Ofiicsn 
nr,' immediately called to active duty for a period of siz 
lo'.utlis Poring this six ruontlis they receive three im>ntii's 
Advanced Training at an Air Sendee Special Service Setuad 
and with a Sendee Stitiadron. This proeedore will turn out u 
excellent riunlity of Kesene Offieera for the Air Serviee and 
w ill give some material Cur regular commissions. 

•\n estimate of the jiresent total enrollments in Air Servies 
It-O-T-C. units is approximately 526, based on incomplete re- 
porta. It is exj>eeted tliat less than 100 wdll attend the Bue 
Caiu]> and that np|iroximntely tliirty will attend the Advanced 
Camp during this summer. 


Schneider Cup Race, 1921 

The annual race for the Jacques Schneider Maritime Avia- 
tion Cup wdli t»e lield this year in Italy under the rules and 
regulaticma i»f the Aero Club of Italy between June 15 and 
Sept. 30. Tlie date and place of the contest have not yet 
been act, hut it is understood that, like last year, Venice wifl 
be selected. 

This year’s mei* j>roniises to ho a particularly lively one Si 
Italian dying boats already carried off the lionors twice at 
Mieeewsion. In 1019, at nounieniouth, England, only the 
Italian contestant Guido .lanello covered the whole* eomsfc, 
the other entrants having lieen eliminated by various mishaps 
He was untortunate, howes'cr. in turning regularly around a 
wrong buoy instead of the turning marker provided and Italy 
therefore forfeited tin* victory, aillioiigh the International 
•teronnutie Vclemlion decided, with a view to reenmprnsiiij 
.Inuello''- iiiurul victorj*. to tel Italy organise ttie following cup 
rave. Til's win, held in tlie summer of 1920 at Venice ami wu 
won liy Cooiiiiander Hologna. of the Italian Navy, on a Suv^ 
llying Imat fittetl with a 550 lip. Aiisaldo-Snn Giorgio ciigins. 
Once I ore (lie Italian entrant was the only one to finish the 

Entries for* the race will lie aerept»*d by the Aero Club o( 
Italy until June 1, 1921. The iiuu'ription fee Is 500 Lire. A 
(leiKisit of 5.000 Lire must besides be paid by the entrants 
each mneliine as a gnarantec of their presence at the mca. 
This <le])OS't wi'l t»e refimded for eaeli nmchinc present. 


Lauding Field at Cincinnati 
A landing field at Cincinnati, as an intermediate station ia 
vnnneetion with the Aerial Mail Service betvfeen Pittsburg and 
St, I»uis, if fully developed, would be one of the largest and 
beet landing fields in the eonntry', owing to its natural dniiuafg 
which w'ould |>ermit its use the year round. It would bo 2900 
ft. north and south and .3000 ft. east and west and ties in a 
erosa section giving n wide center. In addition there are 19 
acres of land facing one of the best auto roads in the coun^. 
It has been estimated that for a small cost all necessary im- 
provements could be made, but up to date nothing has bees 


Rules of Second Pulitzer Trophy Race 


The Ariation Country Club of Belroit announces that the 
second race for the l*ulilzer Trophy will fake place at Sel- 
fridge I'ield, Mount Clemens, Stieh., on Sept. 10, 1921, 
trials of (he nmtestant* will be held from Aug, 
n aviation meeting en- 
i,.«j Sept. 8 and 


31 to Sept. 6 at the same field. 

dowtil with $10,060 in prizes will tie licld .... „ 

9. 1921. The meeting will be eondueted under the rules 
relations of the F.A.I. and with the sanction of the Aero 
Clnb of Ameicea. Entries cIom. on Aug. 1, 1921. Full par- u.= v.om,.etKors n 
bculars regarding entries, rules and prizes for tlie different Xuleg of thr Hast 


The winner o_ , 

plated the full eouiae ii 
place, the second I 
disqualified. 

Qualipoationt 

All pilots must hold an Aviator’s license issued by the 
Federation Aeronautique Internationale and duly entered upon 


first plaee ahall be the pilot who has com- 
the shortest elaps^ time, and second 
time, etc., provided the pilot is not 


the Competitor’s Register of the Aero Club of America. 


1 below. Further information and vimv 
blank.v may bp obtained nium applientinn to the Detroit Avia'- 
tion .Society, lne„ 4619 Woodward Ave., Detroit. Midi. 

Event Ko. 1. Thurida^-. Sept. 8 


Pint Prize . . . 
Stvond Prize . 
Third Prize . , 


$1500.90 

759.00 

250.00 


Total $2500.00 

Couifitir.ui of Contest 

R ICK FOB LaBCE CAPAriTV MftTI-MOTOBEU AlRPlAtfXS 
<s) Factor of safety — nionoplane—S as loaded for start 
of rm-e. 

biplanes — 1 as loaded for start 


Aiiproximately 264 miles — four times around a dosed 
course of approximately 66 miles, starting at Selfridge Field, 
passing over captive lialloon hu-Bted approxiraatelv IS miles 
away, at approximately 6.000 feet altitude, thence to Aviation 
Country Club's Field, thence to Pnekord Field, and then 
returning to Selfridge Field. 


Airplanes tx 


(а) .s 

Starting signal will lie given at 11 .A 
on their allotted ji'aees im the Field at 10 Pilot’s 

meeting for final instmctii'ni wilt lie announced later, 

(б) Pon'fioti at Start 

Pliines ex.nipeting for the TrojJhy will be sent 

"away together in a flight, or series of flights, ’dependent on 
the miiiilier of eotranls and conditions at lime of start. How- 
iver. any entrants will W iiemiittexl to start alone after all 
flights if this request is made to the Contest Committee in 
'writing before Sept. 3rd. 1921. 


(c) ,1 


ft of S 


(a) Pilots must hold a straight course after starting, until 
tney have gone the distance to be specified and marked. 

(b) A plane overtaken must hold its dtitude and true 
^rae. in order that it may not in any way impede or inter- 
fere with a faster overtaking plane. 

(e) A plane overtaking a slower plane shall never pass or 
at^pt to paas between that plane and any pylon or capti'/e 
balloon marking a turning point. 

(d) Pilots must attain the altitude of the captive hallonn 
each lap, and in passing shall do so to either side in order 
that the ohservera in the basket may eleariy see the airjilBni/s 
number. Any pilot not having sufTicient alHtndo upon reach- 
ing the ballon sliall continne to climb, but must make a circle 
so that when poasing the balloon the second time the airplane 
will be headed in the line of flight of the course. 

(o> All pylons marking turning points must be passed at 
on altitude not greater than 400 feet. 

(f) After crossing the finishing line, all planes shall con- 
tinue on their course until they have attained the altitude of 
2,000 feet, theu they may turn and return to the field, and 
land in that part of the field assigned for tandii^ and in so 
doing shall not cross the course or finish line. 

(gl Any contestant breaking any of the forgoing rules of 
the eour^, or subsequent ones which may be otHeinlly iin- 
nounced in writing, shall upon reeororaendation of the judjea 
be disqualified. 

Protests 

No protest shall be considered unless iiresented in writing 
to the Contest Committee of The Detroit Aviation Sociiity, 
within twenty-fonr hours after the fini.sh of the race. 

.Vu mbera 

Each Airplane sliall have a number assigned to it bv the 
Contest Committee, painted on the bottom surface of the lower 
wing and on each side of the fuselage, clear of the wing, in 
characters as large as possible. It shall have no other n-jm- 
bering or lettering over 12 inches in bright. 

No contestant shall be permitted to “dope’’ the fuel ivith 
I--:. — :x -»i — — similar highly explosive liquids. Benzol 


Tlie .Sinrter will n.'.sign nn ai-cistant starter to eoeh plane, 
who ^lmH raise the signal flags to and for its pilot, ns follows: 
The stnrting signal (for niotore onlv). a flag, will be 
raisei] by the Chief Starter nt 30:45 A. M. When the motor 
of eiich iitnne is nmninc the assUfnnI starter assigned to that 
plan.- will raise the re<l starting flag. When all nasistants 
have raised the red starting Hags. lni( not later than 11 A. M. 
the starter will raise, in addition to the red starting flag the 
white warning (lag. wiiieh signifies that llic getaway s%nal 
will he given in ten seconds, giving the mechanics time lo draw 
the hlo.'ka from under the wheeltv Each second will be 
coimlecl by lowering the red flag, tlie iretnway signal being the 
lowering of both red and white flags. If any contestant has 
difficulty in starting his motor, his nssUtant starter will not 
raise the red flag, but, when the Chief Starter raises the white 
warning flag, will raise a bine flag, which is a request for a 
deferred start. Deferred starts shall be granted without 
penalty, except that no plane 'will be allowed to start after a 
delay of one hour. Any plane having once started, cannot 
receive another start; however, it may complete the race, 
though forced down, provided it can do so before 6 P. M. 

The Finish 

The finishing time will be taken nlien each plane crosses the 
finishing line between the marks defining this line, after having 
completed the full eonise, approximately 264 miles. 




Reeond Prize . 
Tliird Prize - , 




$1600.00 

750.00 

250.00 


Total $->600.00 

Racz roB IxtonT Cosimerciai. Airpijixes 
C oiKiitioKs of Contest 

^(a) Factor of safety — monoplanes — 5 as loaded for start 
biplanes — 1 as loaded for start 


pilot and carrying their capacity load, 160 lbs. of ballast must 
be carried in place of each passenger omitted. 

Distance 

Approximately 261 miles — four times around a clewed 
couim of approximately 66 miles, starting at Selfridge Field, 
passing over captive i^loon located approximatriy IS miles 
away at approximately 6,090 feet altitude, thence to Aviation 


to) start 

SUftinff aifcnal will be ^ven at 11:30 A. M. Airplanes to 
be on their allotted places on the Field at 10 A. M. Pilot’s 

7b) 

Plane* competing for the Trophy will be sent 

away togetber in a flight, or aeries of flights dependent upon 
the number of entrants and the conditions at the time of start 
I’* permitted to start alone after 
all flights if this request is made to the Contest Committee 
in «Titing before September 3rd, 1921. 

(r) \frlhod of SIrtrt 

The Slarier will assign an assistant starter to each plane, 
who sliall raise the signal flags to and for its pilot as follows; 
The Htarting signal (for motors only) a red flag a-ill be raised 
by the Chief Starter at 11 ;15 A. M. When the motor of eaeh 
plane is running the assistant starter assigned to (hat ji'ane 
“ili raise the rod starter flag. When all assistants have rniseil 

j hut not later Uian 11:30 A. M. the 

the red starting (log. the wiiite 
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then re- .Vumhsr. 
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diall have a number assigned to it by tb 
Contest Committee, .painted on the bottom surface of 1 
wing mid on eaeh side of the fuselage, clear of the win 

lers ns large ss possible. It shall have no otto 
rmg or lettering over 12 inches in height, 
contestant shall be permitted to “dope” the fuel with 
BCid, etherj^r highly explosive liquids. Beniol 

— of Triah “ 


Starter irill n 
warning flag, 
given ' 


ahicli .signiflea that the gotawi 


-- ..oiids, giving the 

blocks from under the wheels, f 
by lowering the red flag, the getaw 
of both red and #hite flags. If any eont 
in starting his motor, his assistant alarte 
rod flag, but when the Chief Starter raise 
flag, will raise a blue flag, which is a mi 
start. Peferred starts shall bo granted v 
oopi that no plane will he allowed to sta 


forced doi 
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ne will he taken when ench phine erosaes 
ih line between the marks defining this line, after 
toring completed the full course, approximately 264 miles. 

_The winner of the first place in the mec proper sbatl be tlie 
pilot who has completed the full eonrse in the shortest elapsi-d 
time and second place, the second best time, etc., provided the 
pilot is not disqualifled. 

QualifcoUou, 

All pilots must hold an Aviator’s li.-ense is.sued by the 
Federation Aertmantiqiie Internationale and dnlv entered 
upon the Competitor’s Register of the Aero Club of Anicriea. 
n%lct of tba Bare 

fal Pilots most hold a straight course after starting, 
until they have gone the distance to be specified and markeil. 

(b> A plane overtaken must hold its altitude and a true 
course, in order that it may not in any way impede or inter- 
fere with a faster overtaking plane. 

Ic) A plane overtaking a slower plane shall never pass or 
attempt to pass betwn-n that plane and any pylon or captive 
balloon marking a turning ]>oint. 

(dl Pilots must attain the altitude of the captive balloon 
eaeh lap, and in passing shall do so to either aide in order that 
the observers in the basket may clearly see tfae airplane's 
number. Any pilot not having sufficient 'altitude upon reach- 
ing the balloon shall continue to climb, but must make a circle 
so that when passing the balloon the second time the airplane 
will be headed in the line of flifAt of the course. 

(e) All pylons marking taming points must be passed nt 
an altitude not greater than 400 feet. 

If) After crossing tbe finishing line, all planes shsll con- 
tinue on their course until they have attained the altitude of 
2,000 feet, Iben they may turn and return to the Field, and 
land in that part of tbe Field assigned for landing and in so 
doing shall not cross the course or finish line. 

(g) Any contestant breaking any of the foregoing rules of 
the course, or subsequent ones which may be otficially an- 
nounced in writing, shall npon recommendation of the judges, 
be disqualified. 

Protaalf 

Ko protest shall be considered unless presented in writing 
to the Contest Committee of tbe Detroit Aviation Society, 
Inc., within twenty-four hours after the finiah of the race. 
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Slid filter 


plugs, oil. 


isihil 


.•following; 


filling caps, draining plugs 
is; iguiiiuQ iircakers and distributors, 
irplane failing to complete the race is not 
entitled to tne tioints given tor range of speed, as tile clemwU 
of reliability is embodied in this event. 

In the event of a tie in the <eorvs of two airplanes, tbs 
airplane having received the grtatftrt number of points in 


$1500.00 

7.50.00 

250.00 


at approximately 6,000 feet altitude, thence to Aviation 
Country Club's Field, thence to Packard. Field, and then re- 
turning to Selfridge Field. 

(а) Start 

Starting signal will be given nt II -A. M. Airplanes to 
be on their allotted places on the Field at 10 A. H. Pilot's 
meeting for final inslmotions will be announced later. 

(б) ForiifoM at Start 

Planes competing for the Trophy will be 

scat away together in a flight, or series of flights dependent 
apon the nnmbcr of entrants and the conditions at the time 
of start. However, any entrant will be permitted to start 
alouc after ail flights if this request is made to the Contest 
Committee in writing before September 3rd, 1921. 

(e) Melbod of Start 

The Starter will assign an assistant starter to each v'iane, 
wbo shall raise the signal flags to and fur its pilot ns follows; 
Tbe slarting signal (for motors onlv) a red flag will be raised 
by the riiief Starter at 10:45 A. M. When the motor of 

plane will raise tbe red starting flag. When all assistants 
have laised the rod starting flags, but not later than 11:00 
A. M (he Starter will raise, in addition to the red starting 
flag, the white warning flag, which signifies that the gotaway 
agnal will be given in ten seconds, giving the mechanics time 
to draw the blocks from under the wheels, Each second will 
be counted by lowering the red flag, the getaway signal being 
the lowering of both and white flags. If any contestant 
has diflleulty in starting his motor, fai.s assistant starter will 
not raise the red flag, but, when the Chief Starter raises the 
white warning flag, will raise a blue flag, which is a request 
for a deferred start. Deferred starts will be granted with- 
out penalty, except that no plane will be allowed to start after 
a delay of one hour. Any plane having once started, cannot 
receive another start; however, it may complete the race, 
tfaongli forced down, provided it can do so before 5 ;00 P. M. 
The 'Finish 

The finishing time will be taken when each plane crosses 
the finish line between the marks indicating this line, after 
baring completed the full course, approximately 264 miles. 
TViar/er 

The winner of first place in the race proper shall be the 
pilot who has completed the full course in the shortest elapsed 
time, and second piaee, the >econd best time etc., provided 
tbe pilot is not di.squalified. 

QuaUfieations 

All pilots must hold an Aviator’s license issned by tbe Fed- 
eration .Aeronnntiqne Internationale and duly entered upon the 
Competitor’s Register of the Aero Club of America. 

Rules of the Race 

(a) Pilots must hold a straight course after starting, until 
they iiavc gone the distance to lie specified and marked. 

(bl A ]>lane overtaken nmst bold its altitude and a true 

fere with a faster overtaking plane. 

(c> A plane overtaking a slower plane shall never pass or 
attemrit to pass between that plane and any pylon or captive 
a taming point. 

t attain the altitude of the captive balloon 


Rack for OasEuvATtoy Tyok (2 P.\ssesceb) Airplasbs 
C onditions of Coolesi 

(a) Factor of safety — monoplane — 3 as loaded for start 
of race. 

biplanes — I ns loaded for start 

of race. 

(b) Air speed greater than 90 miles per hour. 

(c) Carrying V. S. Oovemnient specified load for this 
type of airplane, 

Distance 

Approximately 264 miles — four times around a closed coarse 
of approximately 66 miles, starting at SelCridge Field, pass- 
ing over captive balloon located e|>proximetely 19 miles ewty 




n order 


that thr observers in the basket may clearly see the airplane - 
number. Any pilot not having snfiicient altitude npon reach- 
ing the balloon shall continue to climb, but must make a circle 
so that when paemng the balloon the second time the airplane 
will be headed in tbe line of flight of the course. 

(e) All pvlona marking turning points must be passed at 
an altitude not greater than 400 feet. 

(f) After crosaiog the finishing line, all planes aball eon- 
tione on their course until they have attained the altitude of 
2,000 feet, then they may tom and return to the Field, and 
land in that pert of the Field assigned for landing and in so 


rnkiDg ^7 


AVIATION 437 

Inc., within twenty-four hours after the finiah of the reeo. 

Each airplane shall have a number assigned to it by the 
Contest Committee, painted on tbe bottom surface of lower 
wing and on eaeh side of tbe fuselage, clear of the wing, in 
characters as large as possible; it shall have no other nun>- 
bering or lettering over 12 inebes in height. 

No conteatent shall be permitted to “dope" the foci with 
picric acid, ether, or similar highly explorave liquids. Benzol 
and similar anti-knock fuels may be used. 

ConditioBS of Trials 

Trials for slow speed landing, shortest take-off and greatest 
mage of speed will be conducted from August Slst to Sep- 
tember 6th, 1921, inclusive. 

Any contestant failing to make these trials during this 
period shall, at the discretion of the Contest Committee for- 
feit the rights to the points which he may have gained — even 
though the trials arc made after the race. 

This trophy and cash prizes are to be awarded for points 
given os follows: 

(a> To the winner of the race 460 poinla. 

To the airplanes finishing within fifteen miontes of llie 
winner, their pro rata shore of points on the basis of 30 
points per minnte. 

(b) For the greatest range of speed 250 points 

Tbe time referred to below to be figured by deducting the 
time it would take an airplane to fly one-quarter of the dia- 
tance of the race at its slowest speed (this to be determined 
in advance by trial flights in both directions over a measursd 
course with throttled motor) from the time in which tlis 
airplane actually completed tbe mce. To those coming 
within fifteen minutes of the speed range winner, their pro 
rate share of points on the basis of 16.^ points per minnte. 

|c) For tbe shortest take-off 100 points. 

To those taking-off wi thin 100 feet of the winzter, thiar 
pro rata share of points on the basis of 1 point per foot. 

(d) For the shortest run after touching wheels when 

landing 100 points. 

To those stopping within 100 feet of'tfae winner, thmr pro 
rata share of points on the basis of 1 point per foot. 

Note that any airplane failing to complete the race is not 
entitled to the points given for range of speed, as tbe element 
of reliability is embodied in both of these events. 

In the event of a tie in the scores of two airplanes, the 
airplane having received the greatest number of points in 
the race shall receive an extra point. 

Event No. 4. Saturdof, Sept. 10 

CASE PBIZE8 

First Prise $1500.00 

Second Prize 750.00 

Third Prize 250.00 

Total $2600.00 

Fref.-for-All Race fob Hiqb Sfeeu) Aibpi.awbs 
Conditions of Contest 

(a) Factor of Safety— monoplanes— as loaded for stirt 
biplanes— 6 as loaded for start 

of race. 

(b) Air speed greeter than 140 milte per hour, os loaded 
for start of race. 

(c) Visibility and manenversbili^ (land and air) which 
in opinion of Contest Committee b not a menace to the othei 
contestants or spoctators. 

Distance 

Approximately 160 miles, four tomes around a closed course 
of 40 miles, from Selfridge Field, thence west to eapUve Iml- 
loon, thence to Packard Field and retain to Selfridge Field. 
Start 

s staiting mgnsl will be pven at 11 A. H. Airplanes 
on their allotted places on the Field at 10 A. M. Pilrt’s 

(6) PaeiHon at Start 

Planes eompetaog tor Pulitzer Trophy will be sent away 
separately. 


be offidally a 
>n of the judges, to be 


down, pi 
The Fmi 
Thp fii 


nnisD line bolweon tlip m«rlui defininff thU line, after liavinR 
complete<l the full MiURo' uf api>roximatel.v 1QO niilea. 

The winner of llir first pisee simll he tlie pilot who haa 
eompleted the full I'oursr in the ahorteat elapsed time, and 
second jilai'e. the second best time, etc. provided the pilot U 
not di^uslified. 

^ All^pilots must liold an Aviator's license issned by the Fed- 
eration Aemnautique Internationale and duly entered upon 
the Competitor's Kt'pister of the Aero Club of Araeriea. 

R«ies of ihe Rare 

(a) Pilots must hold a straiprlit course after starting, until 
they have gone the d'stanre to be s|>ecified and marked. 

lb) A plane overtaken must hold its altitude and a true 
course, in order that it may not in any way impede or inter- 
fere with a faster overtaking plane. 

(c) A plane overtaking a slower plane sliall never pass or 
attempt to pass between tliat plane and any pylon or captive 
balloon marking a turning point. 

id) After crosdng the finishing line, all planes shall con- 
tinue on their course until they have attaint the altitude of 
2.000 feet, then they may tnm and return to the Field, and 
land in that part of the Field assigned for landing and in so 
doing shall not cross the course or finish line. 

(e) Pilots shall pass all turning points in plain view of the 
observing officials stationed at each turning point and at an 
altitude of not over 500 feet. 

Any contestant breaking any of the for 
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trial. After several approximations it was possible to compel 
accurately the angular distortion at each panel point. 

It was found that no great angular distortion oecured n 
panel points where there w-as adequate stagger bracing bl 
(hat it was considerable at tlie tip of the overhanging portki 
of the upiier wing. In .-onchision, it may be snid that it ■ 

bntion on the conventional biplane for wing truss ilislotties 
hut that it would lie li'ghly advisable in the case of a mais. 

with the s]mrs and where Ihere can be nothing to taka‘s 
p1aet‘ of stagger hr.iciiig. It u'ould also lie advisable in tW 
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No protest shall be considered unlcas presented in writing to 
tbe Contest Committee of the Detroit Aviation Society. Inc.. 
within twenty-four hours after the finish of the racc- 
Namier* 

Each airplane shall have the number assigned to it by the 
Contest Committee, painted on the bottom surface of lower 
wing and on each side of the fuselage, clear of tbe wing, in 
characters as large as jiossible- It shall not have other nnni- 
bering or lettering over 12 inches in height. 

All airplanes may compete with piilot only. 

No eonteatant shall be permitted to "dope" the fuel with 
picric acid, ether, or similar highly explosive liquids. Benso! 
and aiinilar anti-knock fuels may be used. 


A eoi>y of rejiort No. 104 may be obtained from Oe 
National Advisorv Committeo for Aeronautics, Wasliingba 
D. C., uiion request. 


Effects of \'urying the Number of Plies in Plywood 

In making u)i plywood for a |>flrticular use the question tn- 
(|ueiitlv arises, should three ]>lies or more than three be OMi 
to obtain the re<|uired tliieknes.-: 7 Some dnta from testa ^ 
the IJ. S. Forest Produels l.shorntorv mav be of assistaoeaa 
answering tliU <iuestioii. 

An increase in the nninher of plies results in a dccreaaah 
the tensile and beudiug streiigtli (tamllel to the grain of 
faces and an imrea.se in the coiTcsponding strength at ri^ 
angles to the grain of the fsees. 

If tbe same bending nr tcnaile strength is desired in tai 
directions, parallel and |icn’cndieitlar to the grain of tbe fac« 

ia obtained. It must l)e borne in mind, liowever, that iilywool 
with a large number of plies, while stronger at right anglMti 
the grain of the faces, can nut be so strong parallel to Ac 
grain of the faces as three-ply wood, and hence a three.p|y 
panel is preferable where greater strength is desired in cot 
direetion than iu the otlier. 

Where great resistaiiee to splitting is necessary, as in ply- 
wood that is fa-steneil along the edges with screws and bob 
and is suli.ieeted to forces through the fastenings, a large oasi- 
ber of plies affords a l>etter fastening. 

It ia common experiem'e lliat a glued joint is more liktlj 
to fail when thick laininaeions are glued with the grain eroasd 
than when thin laminations are gined. The same wcakMB 
exists in plywood when thick plies are glued together. Whai 
plywood Ls subject * '**' ' 


_ the glaid 

>nter for the -thick plies than for 

j plywood constructed with maa; 

thin plies the glued joints will not Ite so likely to faU 
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of high angle of incideno 
' from consideration as the loads on tbe 

s are nearly balanced, and consequently 

there will be little angular distortion. A given angular dis- 
tortion will have the maximum effect upon load distribution 
in the region of the angle of no-Iift, because the slope of tbe 
lift curve is highest here, and it is here tlmt the gj^t^ an- 
gular distortion will 


lost typical of present 
ilhistralivc example, 
s, a biplane with over- 
tbe assumption of a 

. le deflections 

were ealeulated. Tbe aasomptiem of loading for tbe second 
trial was baaed upon the deflections aa deteimined by tbe first 


Corps area comiiiandei 

]iartiii(‘nt on March 3 that me size ut luu on* o 

that the National Guard and the Oiganiacd Ri-scrves lie 
aidered with the Regular Army in order to secure c-oorditudii 
effort in the organization and operation of the Air Servieaw 
a whole. Economv and efticiency, says n War DcpiirWiat 
statement, issued at the direction of Secretary Baker, mito 
it deeirable to Imve so for as prsctieabic. only one system of 
airdromes, supply depots aud repvr dejiots for the three 
ponents of the Air Service, viz., the Regular Army, w 
National Guard and the Organized Reserves. A plM m 
the distribution and loention of Air Service units for w 
three component parts is now in preparation and will W 
issued soon to serve as a guide. While the location of tta 
National Guard units within a given state is, by Sec. Gt> “* 
of June 4, 1020, vested in the state, the War Depnr 
desires tliat the boards of officers appointed to locale 
units pve careful consideration to the coordination pW 
referred to and assign units to the locations therein 
far as is compatible with local and other conditions « 
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G H T 

CAL ENGINES 

FOR ALL AIRCRAFT 


T he brilliant performance so 
characteristic of V/right 
Aeronautical Engines has 
made possible much of the new 
achievements in aeronautics. 

This company with its ten year 
record of uninterrupted service 
in aeronautical development, is 
devoted to the single end of iden- 
tifying its product with all that 
is constructive in this important 
industry. 

Wright Aeronauticai. Corporation 
Paterson, N. J. 
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Aircraft and National Defense 

Many ill-informed statements upon the relation of aircraft to National Defense 
are current. These react unfavorably upon the public and our legislators and 
tend to cloud vital questions of national policy. 

A recent instance of this followed the storm created in army, navy and aviation 
circles by Brig.-Gen. William Mitchell’s able testimony upon the effectiveness 
of bombing and torpedo planes against surface ships. 

Radical changes in Government policy toward aviation are imminent. These de- 
velop men ts are expertly and intelligently covered in AVIATION AND AIR- 
CRAFT JOURNAL, together with the weekly news and authentic technic- 
al articles. 

Whether yours is the interest of spectator or participant in this gre at w orld de- 
velopment, it will pay you to read AVIATION AND AIRCRAFT JOUR- 
NAL every week. 

Sign the coupon now but do not send any money with it. We will send you the 
next two issues as they appear and bill you for a year's or six month's subscription, 
as you prefer. If, upon receipt of bill, you decide not to continue, advise us 
promptly and accept the two issues with our compliments. 

Aviation and Aircraft Journal 


GARDNER, MOFFAT CO., INC., 

225 Fourth Ave., New York. 

Send me the next two weekly issues of AVIATION AND AIRCRAFT JOURNAL. 
If, upon receipt of bill for subscription as indicated below, I decide not to continue. I will so 
advise you, and understand that no charge will be made for the two copies. 

One Year (52 issues — U. S. $4.00; Canada $5.00; Foreign $6.00) 

Six Mos. (26 issues — U. S. $2.00; Canada $2.50; Foreign $3.00) 

Name 

Address 
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World Famous 
Aviation Motors 


FREDRIK HURUM 

SOLE AGENT 

25 West 43rd St. -New York, N. Y. 


120 Horse Power 
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TMF. EARLY BIRD fHD-I Bl 

OUR AIRPLANES ARE PRODUCED BY MEN EXPERIENCED IN THE DESIGN AND 
CONSTRUCTION OF COMMERCIAL AND WAR TIME AIRCRAFT OF ALL TYPES 



HUFF, DALAND & CO., INC. 


OGDENSBURG, NEW YORK 

AIRPLANES FLYING BOATS MOTOR BOATS 



aird Swallow 

^ ^ Z^tnertenh First ComtHerdal -^irplaHe" 

A ircraft standards are quite different with tKe actual commercialization of the industry as we 
know it today. The Laird "Swallow” is a distinct advance step in iu further development. In 
the Laird "Swallow” economy of upke<^ and operation really mean something. The l^rd “Swal- 
low" distributor vrill be an easy leader in any community-Better investigate the territory open. USE THE 
COUPON and get our new b(»klet— 


E. M. LAIRD COMPANY 

MANUFACTUBERS 
WICHITA, KANSAS 
General Salsa Offices 
2216 SO. MICHIGAN AVE., CHICAGO. 


April 4, 1921 


AVIATION 


<143 


A1 - SOLDER 

FOR AIRCRAFT WORK 

Tests of AI-SOL.DER at numerous 
targe plants have demonstrated its sup- 
eriority in tensile strength and resistance 
to fatigue. 

Al-SOLDER is an engineering product 
which will solve for airplane and airship 
constructors many of the welding and 
rivetting difficulties which have prevent- 
ed more extensive use of light alloys. 
EUpecially valuable in restonng to long 
service cracked or broken engine castings. 

Send for Engineering Details 
ROHDE LABORATORY SUPPLY CO. 

17 Madison Ave. New York 


FREDERICK W. BARKER 

REGISTERED PATENT ATTORNEY 

2 RECTOR STREET NEW YORK 



PRESrUINT 

Akronadticai. Soctrrr or Ajiebica 
raoK 1915 to 1919 


Talaphona 4174 Rector Over 30 Yeare in Praelice SPECIALTY -. Patent aaime That Proteel 

AMPHIBIOUS LANDING GEARS 


Write for full particuiora 


ALEXANDER KLEMIN AND ASSOCIATES 
Coiuultins Aeronautical Engineers 
22 East 17th Street New York, N. Y. 
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The Sparh Plug That Cleans Itself 

B. G. 


THE BREWSTER-COIDSMTTH COUP. 

33 GOLD STREET 

NEW YORK CITY U. S. A. 


ROEBLING 


s 19 Tmntd AU 
SttwAarA GiUvmii 
StanA^d Stm^ Ai 


irrrall Strand— SiM \/r'.l/ 16 “ I 
srcro,. B & 5. 0 ■ 24 
erl Galimatd Aircraft Cord l/2"-l/16~ 

I c<)fi>aruze<{ Atreraft Cord 1/2". 1/16" I 
^afl Cord 1/2". 1/8" I 

‘'•■wJ Aircraft Thimblot 1/2" -1/16" 


rafr FcrruUs. B S 


6-20 


JOHN A. ROEBUNG’S SONS COMPANY 

TRENTON, NEW JERSEY. 


An Unusual Opportunity 

To Complete Your Files of 

AVIATION and AERONAUTICAL 
ENGINEERING 

We have a timkod number of bonnd volumes eover- 
ing tbe period from Angnst 1, 1916, to Janoary 15, 
1919, containing in eveiy issne aeronautical engineer- 

comprise a complete record of the science of aviation 
daring the period of the great development of aerial 

VoL I $25.00 

VoL U 10.00 

VoLIU 5.00 

VtO. IV 5.00 

VoL V . . . ; . . 5.00 

Also tbe following seta not bound : 

VoL U1 3.00 

VoL IV 3.00 

VoL V 3.00 

VoL Vn 3.00 

THE GARDNER. MOFFAT COMPANY, Inc. 

225 Fourth Avenue New York City 


Werwic* NON'TEAR Aere^/ofA 


A SAFE CLOTH for FLYING 


for Particalart Afpljr to 

WELLINGTON SEARS A CO. 

66 Wanh Street. New York 


HARTSHORN STREAMLINE WIRES 

AMembled with Harlihoni Uoiverml Strap Eads — 1~ d 
Idrat^ AcropUoc Tie o • . 

The feet was proved Id the 
Trophy. Four of the first fivi 
Hartshorn Streemlioc Tie Rods. 




Flottorp Manufacturing Co. 

AIBCBAFT PROPELLERS 

tUr-hliJ-J 19U 



213 Lyon St., Grand Rapids, Michigan 


Contractora to United S tat oa Cooernmenf 
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Bvihichem Aircraft Corp. 
Brawetcr-Ooldsmith Corp. 
BMing Airplane Co 
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Hartslwmx. Stewart 
Hmc Insurance Co. 


Howard. Fnymond M 

Ha(f.t)nlnnd tc Co.. Inc 

L 

laird, E. M., Aeroplane Co 

H 

Mannfactnrera Aircraft Asaoeiation. 

Martin. The Olenn L.. Co 

Mercedes Motor Car Co 

P 

I'liiladeliihia Aero-Service Corp.... 
PioBeer Instrument Co 

B 

Boebliiig's, John A. Sons, Co 

Rohde l-nbontory Supply Co 

T 

Tbomas-MoTse Aircraft Corp 

W 

Wellington Sears & Co 

Wittetoann Aircraft Corp *. 

Wright Aeronantical Corp 
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Do you know how to 
choose an airplane? 


1 mean an airplane of quality, per- 
fnrmancc, reliability and economy. 
Don’t Forget! . . - 

For pleasure, the initial cost is not 
considered but the cost of operation 

The two passenger BaCo, side-by- 
side seater witlt dual control, 
equipped with a 60 U.P. economical, 
air-cooled, radial engine is economi- 
cal. It has a better performance 
than airplanes of nearly twice the 
horse power, and its operating ex- 
pense is only half as great. 

It is much cheaper in the end. 

Price $7000.00 

The BaCo is an Airplane of Quality. 
It is very efficient and reliable 
in performance. It is the most 
pleasant and economical two seater 
to operate. 


BETHLEHEM AIRCRAFT CORPORATION 

Deaignera and Baildera of Aircraft 

BETHLEHEM. PENNSYLVANIA 



AIRPLANES 
2 and 4 Seater Modeia 

Circular A.V. upon request — Territory available 
New York Office 52 Venderbilt Ave. 
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THE AIRCRAFT SERVICE DIRECTORY 


ffhere to Procure Equipment and Services 

AIRPLAinCS ACCESSORIES EXHIBITION WORK PARCEL CARRYING 

' - - AERIAL PHOTOGRAPHY 


TRA (MING FOR 
PILOT OR MECHANIC 


AND MAPPING 


MOTOR FOR SALE 


FIDELITY MOTOR SUPPLY CO. 

1476 Broadway. New York. 


PRICE 


REDUCTION 


AIRPLANE CORP. 

Pba«d«lpkia, P>. 


TAPE 


W. H. C. Aircraft Co., Inc, 

Brand New Wiapi. Ceaplete Only • BIBS. 


WRITE FOR OVR 
SPECIAL PRICE UST 
CANUCK. JN.. AVRO 
AND OX-5 PARTS 
£RI^S^N AtR^CAFT'ClMITeD 

120 KING ST. CAST. TORONTO. CANADA 


'The /Mark 



r ST0RA6E. TRUCKINC. 

SERVICE. PARTS. 

1 AIRCRAFT SERVICE 

' Jhs} —St REPAIR. COr- 


Aerial Cameras and Accessories 

Aerial Photographs 
FAIRCHILD AERIAL CAMERA CORP. 
136-146 West S2nd St., New York. 


HAMILTON PROPELLERS 
DELIVER THE GOODS 


D 


ESIGNS For any fuel I 

EVELOPMENT 

ETAILS SpeciaBal , 


Ei-Pilot 

U. S. Air Service 

ALLEN E. PECK 

Potent Attorney 

29-31 Pacific Buildinfc. 622 F. Stre 
WASHINGTON. D. C. 


Schneider Altimeter 

WRITE FOR INFORMATION 

PIONEER. INSTRUMENT COMPANY 
136 Havemeyer Street BroolUyn N Y 


“FOR SALE: 

Curtiaa Model F rebuilt Flying Boat Hull, 
standard wing section, in perfect conditi< 
Will sell cheap to make space. 

VENTNOR BOAT WORKS 

3M Fiflk Are. VeateDr. AUaalk CHy. N. J." 


HEATH AIRPLANE CO. CHICAGO, ILL 

Our New 1921 large Aeronamical SuppIv CauJog now* 
die press. Late idea, and low prices. Send ISc. Our F 
and Motorcycle Airplane pampfaleia describe tbe m 
complete little machinea on the morkei. Propeller cata 



A Section of the Metal Shop 

Wittemann Aircraft Corporation 

TETERBORO. HASBROUCK HEIGHTS, NEW JERSEY 


The Home cioMPANY New York 

ELBRIDCE G. SNOW. President 

Home Office: 95 William St., New York 

AIRCRAFT INSURANCE 

Against the FoUotoing Risks 

1. FIRE AOT) TRANSPORTATION. 

2. THEFT (Of the machine or any of its parts). 

3. COLLISION (Damage sustained to the plane itself). 

4. PROPERTY DAMAGE (Damage to the property of others). 

SPECIAL HAZARDS 

Fuidfiorin, Cyclone. Tornado — Fasaefiser Curryinf Permit — Strunding and SuiAins Clouae — Demonstration PwmiS— 

AG^:^•TS 1.N CITIES, TOWNS AND VILLAGES THROUGHOUT THE UNITED STATES AND ITS POSSESSIONS. 
AND IN CANADA. MEXICO, CUBA, PORTO RICO AND CENTRAL AMERICA 

ditoah. Automobile: Fire and Lifhtning, Explotion, Hml, Uerine (Inlond and OeeanJ, Parcel Pott, Profitt and Commio 
twnt, Regittered Mail, Rents, Rental Paluos, Riot msd Ciail Commotion, Sprmlelm Loakoge, Touristd Bag- 
gage, Vso and Oeeupancy, Windstorm 

STRENGTH REPUTATION SERVICE 


CURTISS AVIATION FIELD 

MINEOLA, LONG ISLAND, N. Y. 

The best equipped • flying field in the country 

Former U. S. Government Airdrome, Hazelhurst Field 

The center of Aviation Activities; one hour from New York 

• 

NEWEST TYPES OF CURTISS AEROPLANES, 

PASSENGER CARRYING, CROSS COUNTRY, 

AERIAL PHOTOGRAPHY, ADVERTISING, 

SERVICE STATION, HANGAR SPACE. 

Special Facilities for Motion Picture Work 


FLYING INSTRUCTION 


AT 


CURTISS AVIATION SCHOOL 

Best Methods, Based on Eleven Years of Curtiss Experience 
in T raining Aviators. Thorough Instruction in Theory and 
Practice. Reasonable Rates. After Qualifying, Students may 
Arrange for Solo Flying. No Breakage Charge. Students 
See Planes under Construction in Curtiss Factory, and many 
Types in Use. 

WRITE FOR BOOKLET AND RATES. 

CURTISS AEROPLANE & MOTOR CORPORATION 

GARDEN an, LONG ISLAND, N. Y. 


We Have Ships of All Types for Sale and Immediate Delivery 


